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An overall view of a visual displacement sensor 
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A block diagram (part 1) 
showing the functional internal structure of the sensor main unit 
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A view showing a mode of defining measurement object ranges 
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A general flow chart schematically illustrating the operation 
of the displacement measurement by the sensor main unit 
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A view illustrating an image 
captured by the CCD incorporated in the sensor head unit 
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A view illustrating the process of 
extracting measurement points in a measurement object range 
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A view illustrating the relationship 
between the line bright waveform and the image captured by the CCD 
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An illustrative view showing the process of determining the threshold value 
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An illustrative view showing the process 
of extracting the measuring point coordinate 
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A view showing an exemplary monitor display showing the relationship 
between the image captured by the CCD and line bright waveform 
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define the measurement object range for area 0 
start -006. 766 mm end +007. 068 mm 
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(b) defining measurement object range 0 
A view illustrating the monitor screen when defining regions (part 1) 
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(b) complete the defining of measurement object range 0 
(acquire a relative reference position) 



A view illustrating the monitor screen when defining regions (part 2) 
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A view illustrating the monitor screen when defining regions (part 3) 
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A view illustrating the problem with the process 
extracting a measurement point coordinate using a masked image 
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(b) formal decision of measurement point coordinates 



A view illustrating the second embodiment of the process 
of extracting a measurement point coordinate using a masked image 
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A view showing a mode of vertical changes in a measurement point 



Title: VISUAL DISPLACEMENT 

SENSOR nQ /Q 
lnventor(s): Tatsuya Matsunaga, et al. U7/ " 

DOCKET NO.: 058856-0106 



Fig.26 



MCAD 702 

NEAR \ 



710 




FAR 



area 
LV 



PEAK [ 200 ] 



area 

LV [6] 
PEAK L 150 J 




13] 



PEAK [ 200 ] 



6] 



PEAK [150] 



lJh4-703 



^_ 

71 4A 



A view showing the monitor screen 
before and after the vertical change in the measurement point 
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A view illustrating the positional relationship 
between the sensor and measurement object when measuring a step 
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A view showing the monitor screen for the measurement of a step 
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A flow chart showing the calibration process 
for the computation of the thickness of a transparen t member (part 1) 
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A flow chart showing the calibration process 
for the computation of the thickness of a transparent m ember (part 2) 
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A flow chart showing the calibration process 
for the computation of the thickness of a transparent member (part 3) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 1) 



Title: VISUAL DISPLACEMENT 0 ; J „ ^ i 4 8 0 

SENSOR 

Inventor(s): Tatsuya Matsunaga, et al. 

DOCKET NO.: 058856-0106 Fig.38 



place work 



place the reference work so that the front 
and back surfaces of the transparent work 
fall within the screen, and press [ENT]. 



ENT: next 



ESC: return 



( a ) 



m 
a 




front surface 



back surface 



'transparent plate 



( b ) 



A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 2) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 3) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 4) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 5) 
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A view showing the monitor screen for the calibration operation 
for the computation of the thickness of a transparent member (part 6) 
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A view showing the algorithm for the calibration operation 
for the computation of the thickness of a transparent member 
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t : thickness of measurement object 

t ' : sensor output value 

0 : sensor light beam incident angle 

n : refractive index of incident object (n=1 normally air) 

n ' : refractive index of measurement object 

refractive indices of typical transparent materials 
air : L002 acrylic : 1.48—1.575 

glass : 1.48~1.55 polycarbonate : 1586 

water : 1.333 



A view illustrating the reason for requiring a calibration for the measurement 
of the thickness of a transparent member by using the visual displacement sensor 



